Gene expression analysis of methylotrophic oxidoreductases involved in the oligotrophic growth of Rhodococcus erythropolis N9T-4.
Rhodococcus erythropolis N9T-4 shows extremely oligotrophic growth requiring atmospheric CO₂ without any additional carbon or energy source. We performed a gene expression analysis of the oxidoreductases, which are involved in methanol metabolism, under various growth and induction conditions in N9T-4. A real-time PCR analysis revealed that the genes encoding NAD-dependent formaldehyde dehydrogenase (nFADH) and N,N'-dimethyl-4-nitrosoaniline-dependent methanol dehydrogenase (MDH) were strongly expressed under the oligotrophic conditions at levels of 20-100 fold those under heterotrophic conditions, in which n-tetradecane was used as the sole carbon source, while glucose did not affect the gene expression pattern in a minimum medium. The genes encoding mycothiol-dependent formaldehyde dehydrogenase (mFADH) and formate dehydrogenase were not induced under oligotrophic conditions, although mFADH expression was observed when formaldehyde was added to the induction medium. These results suggest that N9T-4 had three distinct formaldehyde oxidation systems, and that MDH and nFADH were the key enzymes in its oligotrophic growth.